Difference between the invention and the art disclosed in Japanese Patent 

Laying-Open No. 11-111702: 



According to the art (Japanese Patent Laying-Open No. 11-111702) 
shown in the present application as a relevant art to the present invention, a 
process of adjusting the pressure for the second etching is provided between 
the first etching process and the second etching process. In other words, 
"pressure adjustment process for the second etching" is added to the main 
etching processes. 

According to the present invention, in the plasma generation period, 
various discharge conditions are changed to successively perform the first 
and second etching processes. In this way, such a pressure adjustment 
process can be saved and consequently the plasma process time and cycle 
time can be shortened. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for dry 
etching thin film by which etching can be performed at a 
desired taper angle with high etching dimensional 
accuracy. 

SOLUTION: In a method for dry etching thin film, a thin 
film to be processed is selectively etched under a first 
etching condition by using a resist pattern as a mask 
after the resist pattern is formed on the thin film to 
be processed (first etching process). Then the thin film 
to be processed is selectively dry-etched under a second 
etching condition, which is different from the first 
etching condition by using the resist pattern as a mask 
(second etching process). The switch to the second 
etching process from the first etching process is made 
immediately prior to the completion of the selective 
etching of the thin film to be processed in the first process. 
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lcJ:Hli, Jmxttl 6 0£J>£HjLT 

v 3 3 6»t>:«iic«i«g-f5- i*«T?#fc. * 

^U— h^s ^yyfV-^y^f^ (MoW) 

»«2 3«)x 7 f^i/-ho6%-efc4 HMk&atlVK 

2 2*'FJ*fc LTV^O-C, J5 2 03is/^>^jteB* 

TJtmi2 2«)Ay^v^t>jifTi-5. «or. 

K2 3©iyf>y u-Mi* TSSWJK2 2|cJ:*)»» 
MtTJStfS i 0 2 0>»fi\ Hli$birF*fidS#7*<04&£ 

[0 0 6 8] ®7lC^i-J:5IC. 
WlcBHrt-Sfc, "F*6*«2 2<Dm.y^>^^a!t7-t- 

n& rmm 2 2 y ^ > & #> \^mn jhtl* 

ir\ ®2<D3i^^>^^[j$icii > &&MUB2 3 0>'FJfi 

as 2 2^jffieT<03iy^^^u-h<oaH*s**.i-6. 

[0 0 6 9] r.03»»**J/n-t-6^. S^Ooiy^V^ 
2 3 0K*J!rfiiK*jlt**y^^u 

o° -C*>ofcx-^«itf[li, 352 03is/^^^|cJ:oT 

3 0±3° J^^lC^fbL, L35»>t^D:i:^tx^<^~>*S 
(Ox i/xi?Tlc «fc 5 iif Jft/MSRI- «)»J S O 

RIHIHISBl 0 vm\Cttl,T)J i fc3<D±m\CiS\,* 
X. 10x0. 

[0 0 70] #3(SJKtt-CMt. x 7 fy^f^2SS^ 

[0 0 7 1 ] 3tic, ^SKlKW-CHc, 3c^^v^/S«MJ 
[0 0 7 2] <Sa6Ti«v^i1Zff3d5K*S*t6«^li, /E>J 

< , «Kafewcx«^i«tt<buii/:E*«{btt^ 

[0 0 7 3] ^jffiWlCfRS^y^V^ttrt. ^^^7 



# 
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3FR«M><D*JKA*9 5 tifcPjj&i: LTV* 

[0 0 7 4] yfcKffiWli* Rin^y*?*? 

5 s; * /HI«)iB» S:*J/I1 L T , HMS*> K $ >; ffij-N<OJc 3/ 
h^lEfrRttS:: AlXTjtfctME, 

[0 0 7 5] tflC, ^ey T'x^ ■ ^ V^/W^ (MoT 

a) Tli, ^oMJRoxyfy^cii, :1-:<i:LT^7 
• ^^fv^ (Mow) 5tttt*tttia«' 

«ftTffafcttJBS*t5. 
[0 0 7 6] £|j&50!l 2 

H4lc*-*-^$*^K7-f3cy^^^SgESr/|]v>T. @ 

^^^SficJil-^ey^v • ^v^r-vfrfc (Mo 
W) NfH^&4r5IUKltr»i£Lft:. 
[0 0 7 7] it\ B99 (a) lc^-TJ:?lw, JKJKflll 
i: P34S6lc#7*24JE 3 l ^ * y J: 19 * ]) 

/fv ■ ^V^X^^fe (MoW) &W3 2«:»A 

L, ftv^u^f^'^y^f^^ (Mow) ftf 

*L, «#»Htt£fci9tfjtLfc». SMfcLT, *7 
^^/fj^Uv** h^*^ 3 3tr7BALft:. -t LT, r 

[0 0 7 8] rtSr, iSH'^ftg 

V*T\ IB 1 <o^y^>?\c&?&t£^y^>y*jJ*xhZ 
t : 4 4 5 s s cm x ift&afcft; : 5 5 5 s c cmt/j:5 

t^al. acy^-^aiicetowitfeixfc/jajjin 3 

fe <0<8 fjrfc ct 9 . ifc&fl:^ t EKE 1 4 6 X 0 lcS6fV"1- 
^SB^nyh/W^l 1 £t/0V*T. &££EA3 0I» 

[0079] Z<ntZ, ±iEon":*03fc-^ttfl|«r«if?r 
S*"C^2 0»«r*jgtLfc. W:, roWfiiT\ fJiEA 
*n 5, hA"**7 1 1 wliH/iSrliM/i-L, -r^f tvWGM 
8^t-<^dM^S:, f'fc&/ilL/c:7ll;^T£>>5 8 O 
0Wt<c-5 ± ? ICRJ/fll L. 7*7 X-r BttSSJlM Stxyf 



(9) 

tt7^*/i'5ISr/<v^>^y ^/v/u- h 2^tt» 
«3.Llc#£, Stf?*rPH*ftL. R9 (b) ic^tip 
ic. ^y^ry • 9lsy** s r>i$<b. (MoW) 2 

[0080] rrT\ 6l^oyh;u/Wi lopflzf 
£ LfcOli, DHM L fc =■ y * > ?<Dm&<Dm\ \ & , 
=■ v * v 1 <d;;f.?3 *f fc ttWBi *Tf f 5 fc *e>t*> 6. 

*ioiEA*ffc«trfflv^rftofc. BPfe v .jnyjin 3 

^b^/li^SrjaWftilEftlJl 5«CTH»5>«kJIBL. 0 21^ 
i-J:5<c«5>tttiHii»*:»S. r.rTJi, 
f/L. ft?iS3 20W*IUL»ft», S&3 l^Bo 
#J9 0%^ffl«lcfev^T^K4»K^*S4xfc*tffllc 
fc*i#£«r<*/Si LT«IHT#*J:5, L#V*fffl&W 
L*lHifi2«r*n«e*i, 0. IV, 0. 0 7V|:»L 

[0 0 8 1 ] tLt, tti>«tflii»ASL#v^1iai «r«x., 

Ltv^«E2icaaLfc«pj«sr*jai:L, ^^pimrw 

1 7 O^lcS^V^T-^-f * n««AOWJto*:fM: 
L. 0 9 (c) IC^-TP^T^KDoi^^v^^^TL 

tz 0 w % _ ^<^ys«sw^*jv^Tas loaiy^^^ii, was 

2 3(Ol?^54 0 0 nmO^ 2 2 0f>M®tl 
[0 0 8 2] W±ttWLfc33;i03i.y^>^ft (015, 

V^P»BI) II, h3 3£ftK3 2fl)xyf 

% s?V>—bttmti*l/0. BbttV* L**tR?JK3 2 0 
acy^-v^u— h^lOO nm/m i n £ &£3M>hSr^ 
Rici 9 5»>&LTKSLfc. 
[0 0 8 3] r^iwxyf-^^^-^M 
tt, BI9 (c) iilW^t^r-/^ 
ii£30 o C>f!lt?j4 0 e ^/ioTV^ir^tlC, $b 

lilWi:i-5*Bl O^mi^t^^l ^m/A<^oTV> 

[0084] asio^^^^^tiT&iigw^ sno 

3iy^>^iC«ifflLfc3Zy^>^^t|gfiBSJ03:^^ 

^y^v^ft-CfcSra^fcWJRWill: : 2 0 0 s c c 

Rft^Dgffl: : 80 0 sccmi/j!5i7l:, aiy^-V 
/^(Mft» 9 OMtM"JW»«Sr^lJ LT^J 9 #;U3A 

/U/</P7'l l$r;rJV^T, RSOlOOPalCx^ 
i/^ 1 <Dto$W9c%£mm'tZ X o \z % •U£«:9£jK L^Co 
[0 0 8 5] ±C£E*^ae3e*JB«r||f5Fra*-CIC2 0 

^^^Dj^rli^^r. -r**ittit L^7a/jTfe6 5 0 0W£ 
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KWIB]T*>ofc2 2 0»W|Lt2 0%tC+U^-f *4 4 
f>d^7l^fcW |nj <t /.£ * 1 9 IC L T , 5J20xyfy^ 

[0 0 8 6] JfcffiflU^flUl*, 31il^x. 7 fy 

T\ ^cox-^^lc, r(DP,!r[HJ^2 0%icfll^-r>5»* 

Uis* h 3 3 £JM83 2COoc 2 ,^>'^U~ hifci^ 1 / 

0. 1 5 L^tWBloaiy^^^u— fjftsJBi 

yfy^tttox j/fy/u-h(D3 3%i:/^ 

[0 0 8 8] r©*«-C«)3i^*'^^#-^»tttt, 
0 9 (e) |C*-fJ:5fc, M^/i@i5^fw<M3 
0° lc*fLTS«^Sa«c*5V^T3 0±3° JL^, R8HS2 
&fgl 0 nm\Z#l,X&&±m\Zte\<^X 1 0±0. 2 M 

[0 0 8 9] ?B2<03iy^^^<D^7i:r»]»I?l-, x^f 
/BLT 1 0»Tfcofc. 

[0090] £Ltoj;5U:, ^ASWIo^^^v^jffi 
icijxtf, Se*^^^^^ij£T*l4 7 6 0?>£jgLT 
Wc<Oriv 3 2 4tPkXffi\zmii'rZ>Zt&X'Ztc 0 * 
fc, ^SKlfiftl-Cli, giil(?Dxyfy^K'Ox.yfy 
fis-htiK ^y/fy-^y^r^ (MoW) 
RfJBS3 2<D^y*r.yyi'— h ttt&ll,X\Zkk,k'$mv 
%Z>tf7X&T&kLX\<^<DX\ ^i2<D^y^^^M 

X s m 2 <^>3i 3/ ^V^^B$lC^RfJK^iffiS^7l»'?J|C*5 
0 7/>>ibt>Wk*>-e;*>* o 

[0091] z zx*mmix\±. m\<0^y^>^(D 
#rmicft4 o c -efco/cx-^<ft4E£, 3J2(Dx 7 f 



v^lcj:oT3 o± 3 e «rtfcSHfcS-ti\ L^tftlX* 

W^ifiilc&V^T 1 0 ±0. 2/i miV^HM/i/^-> 
[0 0 9 2] sejfiW 3 

[0 0 9 3] 01 O3oJ;tf0 1 1 \ZiF-ty*u±X\C'l&^ 

x. X7*)mk\mmvyisi>*9*ftw\~tz 9 * 

1\ 0 1 0 (a) [Z^-rX 51-. WMt65 5 0X 6 5 
0mm^7^iM 1 0 0a>--=feB5±l£* y V 

fMfe (MoW) R2 0 0§rMf5 o *V>-C, 010 

(b) ic^-fj; ^!)y7>^y^7^. 

(MoW) A£2 0 0£^*-xi^;/LT, ^- 
$tfy-hffiffi3 0 O^^-TSo :^!)/r>^ 
^^7^* (MoW) JKS2 0 OCO/^-xi^i/li, 

[0094] *o*5*, ^^-xi^^<D3?-r^Nr[li]ii % 
'«Ox^fy^i:tli7 6 0*J>£r25LTWctf>7^, 
ft 3 2 o»t>:*Hlc«2*Ri-6r:tAs-e#fc. W&\ 
$mm\ OpmUl&LT. 2£«3*ifiilC*5V*T 1 0±0. 

>^«7^T-(D h fEft! 3 0 

(o^[c»Lx&^mx3o±3° uftizmw&ixx 

[0 0 9 5] 4H»«CVDtt-itJ: t). 1 5 

0 nm<DS i O2 K4 0 0, 195 1 5 0 nmiOS i N X 
i5 00, l l «5 0nm^:Mv'y3>J|j56 0 0 > $3 
^1/^95 3 0 0 nmOS i N X R&7 0 0 Zmifcf&flSiT 

[0096] ^ic. 010 (d) \znk<t J:p«c, S i N 

8 0 0 . ^Om. 010 (e) iC^-fip 

IC, ^JfiilCi9-S5 0nm<O(Sffi^|M?»H (n 
+ a -Si JIB) 9 0 0£:CVI)telCj;oT/fMr6o * 
LT, 011 (f ) tc;jVJ-J:5U:, s i N x JBS5 0 0, 

*»B.!H'>y =i^®S6 oo^it;^ts^:,Wv/y=«> 

ffl59 0 0$:MI^^-xy^t5o 
[0 0 9 7] I TO (Indium Tin Oxido) KSr^ 

y^y^y v^ttlcJ:9*ilHlc«idcLfc«, 011 ( g ) 

m 1 0 0 0 ZMbt-rZ. 9l\Z. Yfrl~Vlsf&**s<y 

Kf-f vittfli«rJK<a«{A»>iai 100, feJ:i/iK^R0* 
tllflK 1 0 0 0 y ~^mtfl 1 2 0 0 L 

01 1 (h) ic^-TJ: Wh7>^^^ 



• 
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10 0 9 8] U.L(D£?K. #'&foW\ZXZk* #7* 
V> Bl&K % Ktt m <0 2 &Wt=. y 7 > if V *T V * * 
[0 0 9 9] L7)>t>. y-htt«3 0 0^»-ftf-y< 

ttfc«rit£*t5fcat>, y-M&tUBfrAi-s i0 2 
0 O&tfS i N X H85oowity- Mats 3 0 0 t 

[Oiool^l:, KATPT2E4Eej:9lc % *#CC, 

ffi-efca, 

[0 10 1] Ki«ll-3m ^yT^ftff 
Bov^fW»t L < l**o»*fi*>-fr-e*>*i,tf J: v ^ 

[0 10 2] stic &L±<omfom-?\*^iy^yi&& 

[0 10 3] rox^v^#«Hi, >r>^^K7^x 

9 0%(&££ftfcn.M<*: LTV^riv 8 0-1 0 0 %0 
[0104] £U:0381fiffiltt, 1 Ox j,^ 

^WtU ^2<03Cy^V^Xf,UCfcV^T, JVHO 

t>OT-fc£ 0 
[0 10 5] 

iftw<o$m u.mmLtz£?\z.. *«iyjo*j bso k 



9. &2 0xs,^v^:i:?MI*, *3?ftMfl£o«9 0|& 

[0 10 6] *fc, ttfeSBWK^jSRte^y^^^Sfe 

ttHlHMSfcitK x y fy^(t^J0M5^t\ «E 
&o J: ? l-l?0-*f|---t?Ox ^/ ^ v ^SlifciMrKHIJIH t Z 
T*feoS8HIK <fc £^ 3/ ^^^*ROK{fc«>JB»*ant L 

<o=.y7>>y\m\li:$i l «ox:/fy/ii$poo2 0-4 o 

[oio7] wc, $m&&mm<omk'<*->*m 

»c*tLT > l-10%fcai6i»{fc;ai*WK*rffiv^i:. 
^2<0^y^^^fr-T-<03i^^>'^jBSNflc. Tift® 

[Si] HOK7^x 7 fy^o7P-^-h 
Bio 

[132] xy^V^^iO^tt^ffiSrttfyj-rSBI. 

[13 3] «l03i5r^>^»/S0ttd]*tt&RWr*H. 

[134] ^|5l3f!coKy^xy^>^J?ifel^n$n6^ 

[I35] « I K7 ^ x y 7 p - 

icSi-WflBB. 

[07] T^SWJfi^KSItistt^iWK^y^v^ 
[08] ^«6^2IC«6 K7^x^fyW;^7P- 

[fell 0] XilS«l3lc«5fmh7^^^<oiHiSTf% 

[01 1] xtem\z»zt9ah7>i?xf(ommyM 



(12) 



4 ' ^r—^fjv 



1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 



LEX it 



mi) 



[02] 



[Bis] 
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(13) 



[g|4] [|gl9] 




4$ 63 711-111702 



(M) 
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